278                                          FALLOWING.

The most important processes for improving land, are those which have
heen already discussed, and that are founded upon the circumstance of
removing certain constituents from the soil, or adding others or changing
their nature : hut there is an operation of very ancient practice still much
employed, in which the soil is exposed to the air, and submitted to pro-
cesses which are purely mechanical, namely, fallowing.

The "benefits arising from fallows have been much over-rated. A sum-
mer fallow, or a clean fallow, may be sometimes necessary in lands over-
grown with weeds, particularly if they are sands, which cannot be pared
and burnt with advantage; but is certainly unprofitable as part of a
general system in husbandry.

It has been supposed by some writers, that certain principles necessary
to fertility are derived from the atmosphere, which are exhausted by a
succession of crops, and that these are again supplied during the repose
of the land, and the exposure of the pulverised soil to the influence of
the air ; but this in truth is not the case. The earths commonly found
in soils cannot be combined with more oxygen; none of them unite to
azote; and such of them as are capable of attracting carbonic acid, are
always saturated with it in those soils on which the practice of fallowing
is adopted. The vague ancient opinion of the use of nitre, and of nitrous
salts in vegetation, seems to have been one of the principal speculative
reasons for the defence of summer fallows. Nitrous salts are produced
during the exposure of soils containing vegetable and animal remains, and
in greatest abundance in hot weather; but it is probably by the combination
of azote from these remains with oxygen in the atmosphere that the acid
is formed ; and at the expense of an element, which otherwise would ha,ve
formed ammonia; the compounds of which, as is evident from what was
stated in the last Lecture, are much more efficacious than the nitrous
compounds in assisting vegetation.

When weeds are buried in the soil, by their gradual decomposition they
furnish a certain quantity of soluble matter; but it may be doubted
whether there is as much useful manure in the land at the end of a clean
fallow, as at the time the vegetables clothing the surface were first
ploughed in. Carbonic acid gas is formed during the whole time by the
action of the vegetable matter upon the oxygen of the air, and the greater
part of it is lost to the soil in which it was formed, and dissipated in the
atmosphere.

The action of the sun upon the surface ~of the soil tends to disengage
the gaseous and the volatile fluid matters that it contains ; and heat in-
creases the rapidity of fermentation: and in the summer fallow, nourish-
ment is rapidly produced, at a time when no vegetables are present capable
of absorbing it. *

* Excepting on stiff and wet clays the method of summer fallowing has to a
great extent given place to the cultivation of turnips, beet-root, potatoes, and
such root-crops as are cultivated in drills. Although these root-crops prefer
friable loams and porous soils, yet by thorough drainage, and the use of improved
implements of tillage, such as the clod-crusher, many soils that formerly were
fallowed are now made to produce fallow-crops ; thus saving a year out of four
without material deterioration to the other crops of the rotation, and at the
same time producing a large quantity of farm-yard dung. During the growth
of grain-crops that recur so frequently on stiff soils, weeds spring up, and partly
by shedding their seeds before the reaping of the grain-crop, and partly
by the extension of the roots of perennial species, accumulate to such an extent
as to demand a great deal of tillage to extirpate them effectually. Whenever